Parents who care for young children with chronic conditions are knowledge users. Their efforts, time, and energy to source, consider and monitor information add to the 'invisible' work of parents in making decisions about care, school transitions, and interventions. Little is known or understood about the work of parents as knowledge users. OBJECTIVE: To understand the knowledge use patterns and how these patterns may be monitored in parents caring for their young children with cerebral palsy (CP). METHODS: An embedded case study methodology was used. In-depth qualitative interviews and visual mapping were employed to collect and analyze data based on the experiences of three mothers of young children with CP. RESULTS: Knowledge use in parents caring for their young children with CP is multi-factorial, complex and temporal. Findings resulted in a provisional model elaborating on the ways knowledge is used by parents and how it may be monitored. CONCLUSIONS: The visual mapping of pathways and actions of parents as end users makes the processes of knowledge use more visible and open to be valued as well as appreciated by others. The provisional model has implications for knowledge mobilization as a strategy in childhood rehabilitation and the facilitation of knowledge use in the lives of families with children with chronic health conditions.
Introduction
In recent years, the uptake of knowledge translation (KT) activities around the world has increased substantially. However, for KT to have its desired effect, it is important to know if people use and monitor knowledge that is disseminated [1] . Monitoring knowledge use is one way of capturing to what extent knowledge has resonated with end users, and whether the efforts to translate the knowledge to users is worthwhile. The knowledge-to-action framework was created to describe the process of KT and what steps are typically taken prior to actually monitoring the value and benefit of information to end-users [2] . For example, knowledge must be selected and tailored, and barriers and facilitators to its use must be addressed to create an effective dissemination strategy [2] . To understand how to enact any step of the knowledge-to-action framework, a specific population's knowledge use patterns may reveal information to enhance processes from generation of knowledge to how end-users take up information and act on it to improve their lives or decisions. Knowledge translation strategies and end users vary in different settings as they relate to knowledge about health and wellbeing of children. There is a paucity of published information on end users such as teachers or parents.
Knowledge users can include teachers and parents and children in relationship to school health [3] . In rehabilitation and health care knowledge translation involves the entire family and providers especially when parents are caring for children with chronic conditions. For instance, young children with cerebral palsy (CP) rely on their caregivers (parents) to make decisions regarding their daily and intervention management. Parents of children with CP have different and greater demands as a result of their children's condition than parents of children developing typically or with an acute condition [4, 5] . The uniqueness of a condition such as CP may have implications on how parents of children presenting with CP use knowledge across the life course of parenting [6] .
The primary author of this paper conducted a review of the KT literature and noted that there is a gap in the knowledge use patterns of parents of children with chronic conditions. The majority of research focused on how to best produce research-based information incorporating feedback from parents. For example, parents of children with chronic conditions prefer evidence-based information related to their children's specific condition, matched on age and developmental status, developed by individuals who are familiar with the health condition [7] [8] [9] [10] . Examination of parents' health information sources reveal that parents use a large number and wide variety of sources such as newsletters, conferences, meetings, magazines and television [8, 11] . Parents' information seeking patterns have been found to change over time and relate to their children's immediate needs and concerns [8, 12, 13] Lastly, parents gauge the quality of the information that is given to them and desire guidance when seeking health information independently [7, 11, 12, 14] . These studies suggest that parents engage in many activities related to accessing information however how parents actually use health information in caring for their children or in working with health providers or teachers is unknown. Further, there is no research specific to the knowledge use patterns of parents of children with CP. Thus, this study aimed to understand 1) the knowledge use processes of parents of children with CP, 2) how their use patterns could inform the "monitoring knowledge use" step of the knowledge-to-action framework and, 3) to make the invisible work of parents more apparent.
Methods

Study design and research orientation
An embedded single case study design was used involving three critical cases (parents of young children with CP) to examine in depth how the processes in a well-formulated theory are enacted [13] . In embedded cases, the units of analysis (each parent participant) are analyzed separately and then holistically.
This research was approached from a postpositivist paradigm. An objective relationship between the interviewer and the parents helped to ensure that the parents' views and perceptions were the parents' realities and not those of the researchers [16] .
Sample
A convenience sample of three parents of young children with CP was recruited from a large regional rehabilitation centre. All of the parents met the inclusion criteria for this study (i.e. parents could read and understand English and had a child with CP under the age of 5). All study participants were mothers, hereafter referred to as parents. The parents' pseudonyms are Jessica, Monica and Bridget.
Jessica is a married mother of two children: a 5-year-old and a 3-year-old who has CP. Jessica is 29 years old, holds a university degree and works parttime. Her child was diagnosed with CP shortly after birth and is classified by Jessica to be in Gross Motor Function Classification System (GMFCS) level III [17] . Jessica rated her use of research information to be a 3 out of 7, meaning she sometimes uses research information.
Monica is a common-law mother of one child: a 3-year-old who has CP. Monica is 32 years old, holds a college degree and works full-time. Her child was diagnosed with CP shortly after birth and is classified by Monica to be in GMFCS level III. Monica rated her Knowing that you were going to do this interview today, was there anything you were thinking of discussing regarding the use of information that we haven't talked about yet? Wrap Up
Thank you for sharing your experiences with us.
use of research information to be a 1 out of 7, meaning she rarely, if ever, uses research information. Bridget is a married mother of three children: a 10-year-old, an 8-year-old and a 3-year-old who has CP. Bridget is 38 years old, holds college degree and works full-time. Her child was diagnosed with CP prenatally and is classified by Bridget to be in GMFCS level I. Bridget rated her use of research information to be 5 out of 7, meaning she often uses research information.
Data collection and analysis
Demographic and descriptive data were collected to describe the sample. The primary data collection method for this research was in-depth interviews. The format of the interviews for the parents was semistructured so that it could be guided, but still allowed for elaboration and direction change by the interviewee. Table 1 outlines the interview guide that was used.
The interviews explored parents' information sources, information management (including gauging relevance and quality of information), and the outcomes of their information use. The knowledgeto-action framework influenced the questions in the interview guide so that results could be organized within an established theoretical framework. Jessica was interviewed at the university and Monica and Bridget were interviewed at their homes. All interview data were recorded and transcribed verbatim.
A qualitative and iterative process was used to analyze the data. Lincoln and Guba's naturalistic criteria for determining rigour [18] and Morrow's paradigmatic transcendent criteria for quality [19] were used to guide the analysis process. Narrative descriptions for each case were created to understand the general characteristics and relations of each unit [20] . To create these narrative descriptions, the primary author first engaged in a manual open coding process for each interview transcript. After these initial codes were made, the primary researcher engaged in axial coding which created more defined themes that described what was being said in the data. Themes were presented and discussed as a group through a series of reflexive meetings, where transcripts were re-visited and re-coded. The end result was a thick, rich description of each parent's case, agreed upon by each researcher, supported by direct quotes from the parents themselves, and mindful of the unique parental context of each participant, derived from demographic information that was collected at the outset of the research. Visual mapping methods were used as part of the analysis [21] .
Two versions of visual maps were used. The first set of visual maps helped organize the information from parents' interviews describing their knowledge use processes, so that these processes could be visualized. The three sections in the visual maps (sources of information, information management and uses and outcomes of information) were modeled after the components of the interview guide and complement the knowledge-to-action framework. The map items themselves represent the codes that emerged in each narrative description, and the links that exist between themes are made visible. The research team read the narrative description of each parent's experiences and reviewed the visual maps. These maps were sent back to each parent participant for review before proceeding further with the analysis process. An example of the first level of visual mapping can be seen in Fig. 1 .
The second version of the visual maps helped researchers extract themes within and between parents' narratives and understand the complex relationships of how parents use knowledge. A dialogic review process was used to inform the interpretation of each narrative, theme development, and analysis of the overarching case of all three parents. This involved several meetings among the researchers in which the data and recorded interpretations were discussed and visual maps were revised and refined until consensus was attained on the social processes and approaches to use of knowledge that each parent used. As prescribed by Yin, the researchers made sure these interpretations relied on all relevant evidence and that the most significant issue of the study was addressed [20] .
Because the knowledge-to-action framework was instrumental in the study design, the framework was used to organize the analysis of the overarching case. Additional theoretical information from the literature was also sought during the analysis to make sense of the knowledge use patterns of parents to inform the overall case.
Results
Narratives of parents' knowledge use:
A spectrum
The three parents in this study used knowledge differently from one another. Table 2 summarizes each parent's narrative on how they use knowledge to care for their young children with CP. As demonstrated in Table 2 , parents' information sources can vary from very few to a large number. Parents retain these information sources consistently; as they tend to be satisfied by the information they are receiving from them at this point in their children ' None of the three parents particularly seek out information that has been sourced from research. Jessica does not "like going through [research] " because "a lot of it is confusing". Monica addressed a lack of tailoring as a deterrent against using research, saying "the only problem is that research, when it's usually conducted, is a big group, and the age range usually varies. So you get mixed results, when I just want to know about [my child]. . ." Information from therapists that is tailored to their children and can be practically applied is more important to these parents than information sourced from research. The parents seemed to not associate research-based information as applicable or useful to them. When parents get information from their therapists or doctors, they do not question their sources. When asked about the sources of the information Jessica receives from her therapists, she says "I never ask where they found it, I just trust them to give me the right information".
A spectrum that can be applied to the results of this study is Chiarello's role of family member's spectrum [22] . This spectrum attempts to order the extent and type of participation by family members in the care of their children. The spectrum (see Fig. 2 ) acts as a continuum in which a family may be placed depending on varying factors unique to each family at any time. Figure 2 describes family involvement in care as Chiarello suggests, but can also be applied to parents' involvement in the seeking, tailoring and use of health information for their children. Jessica, Monica and Bridget have differing opinions when it comes to their role in information seeking, tailoring and use. In Chiarello's model above, Jessica can be placed between 'passive involvement/ information seeking', Monica between 'information seeking/partnership' and Bridget between 'service co-ordination/advocacy'. Figure 3 is a provisional model in response to the knowledge-to-action framework that has guided this research. It is also a result of interpreting and explicating the multi-faceted way in which parents use health information. The visual mapping helped to illuminate and make apparent the investment of time and the multitude of steps and pathways that are needed to understand, interpret and decide to use or not use information.
Provisional model of knowledge use
One of the major themes of this research is that the knowledge use patterns of parents of young children with CP is temporal. That is, to effectively and accurately understand how to monitor knowledge use in these parents, it must be understood that knowledge use will be connected to whatever point that parent is in his or her life (or the child's life). This temporality is represented by an arrow denoting the time in Fig. 3 , and why the cycle describing knowledge use is not contained, but rather evolves over time. Each 'spiral' on Fig. 3 indicates a separate knowledge-use cycle. The initial knowledge use cycle was filled in knowing how Jessica, Monica and Bridget currently use health information at this point in their lives. Phases in a potential 'next cycle' have been included, however we are not able to comment on what these phases might be as they could change at that later point. The cycle represents a complete transition through the health information, from first encountering it to eventually using it (or not using it).
The initial cycle in Fig. 3 begins with a 'trigger point' phase. This represents a point in time characterized by an event or occurrence in the parent's life that causes them to use health information. Such an event may be planning for a major transition such as preparing for kindergarten, needing information to provide to a health care provider or to fill out a form, or wanting information on a general aspect of CP to understand the condition better.
The phases in Fig. 3 after the trigger point occur in a particular order for these parents, but may be repeated or skipped as well, depending on their personal context and the particular trigger that has made them enter the cycle. The first step is to acquire information. Next, parents have to understand the information they are receiving or they will not be able to progress further. The third step is to gauge the relevance of the information to their child's current condition, their family context, and their child's personal developmental trajectory. The fourth step is to gauge the quality of the information, including whether it is too negative or goes against their personal beliefs and values. The fifth step is to decide what to do with this information. There are three options mentioned by Jessica, Monica and Bridget. These are to discard the information due to its inability to be used right away, to keep it for later use or reference, or to immediately apply and use. These initial five steps in this cycle will either happen independently (for parents such as Bridget), with the aid of a therapist (for parents like Monica) or mostly done by the therapists themselves (for parents like Jessica).
The 'outcome' phase is what occurs as a result from the decision of their previous phase. If it is to use the information, then the outcome is a treatment or management decision that parents have made as a result of the information (instrumental use), or the change in understanding as a result of the information (conceptual use). This could also include the strategic use of knowledge, if that was the initial goal. If parents choose to not immediately use the information, but catalogue it for later, this includes the placement of such tangible information into a binder. If the parent decides not to use or keep the information, then the information is discarded and the parent may go back to the first phase to find other information instead. The subsequent phase, sharing outcomes, indicates that parents will discuss their decision or the result of their decision with therapists, their family or other individuals invested in their children's care. After this phase, a new cycle may begin, or parents may remain on the straight path before a cycle for a longer period of time (or until they are presented with another trigger point).
The stars in Fig. 3 indicate places in the cycle where knowledge use could be monitored. Unlike the knowledge-to-action framework which only indicates this after information has progressed through the initial phases of the cycle can it be effectively monitored, Fig. 3 indicates that monitoring can occur at multiple stages. The primary difference is that classification of monitoring knowledge use is more than just a quantitative technique to see if knowledge was ultimately used or not. In contrast, knowledge 'use' appears to be a process, not an outcome.
Depending on where one monitors knowledge use, different results will emerge. For example, monitoring knowledge use when parents are gauging the quality of information will look different than monitoring knowledge use when parents are sharing the results of their information use or lack of use. Not only will monitoring knowledge use be different depending on where the parent is in their cycle, it will be different depending on who the parent is in the cycle and what their context and background is. With these two conditions in mind, it becomes clear how complex monitoring knowledge use is, especially among parents of children with complex and widespectrum of involvement health conditions (such as CP) who change over time as they grow and develop. Therefore, the entire cycle displayed in Fig. 3 is considered to be 'the use of knowledge' in that it is not restricted to one phase of a cycle.
Discussion
The major finding of this study is that knowledge use in parents living with and caring for their young children with CP is multi-factorial, complex and temporal. Parents' health information sources, management and outcomes differ across a wide spectrum depending on the parent, family, and child. This finding supports the role of family members' spectrum which describes family involvement in care, while adding a unique lens to the spectrum regarding parents' information use [22] .
One consistent observation among all parents in this study is that therapists are instrumental in their use of health information. Some parents prefer to use their therapists as knowledge mediators over an individual who is not involved in the care of their child. Furthermore, some parents adopt the knowledge mediator role themselves for both their children and others with a similar condition. This has implications for how therapists deliver health information to parents who exist on various points on the knowledge use spectrum. Furthermore, these findings may have implications for the training and support that therapists should receive in acting as the primary knowledge mediators. In all knowledge mediating endeavours, research-based information is not necessarily preferred by parents over other sources, primarily due to the perceived lack of tailored results to individual children and families. This gap could be addressed if therapists tailored the research-based information they have to a child's or family's current state.
A limitation of this research is that the provisional model could be more well-rounded and representative if it was based on the experiences of more parents. Recruiting more parents might yield a wider spectrum of results, potentially leading to broader implications for practice and research. However, a wide spectrum of knowledge use was uncovered in this research study by solely focusing on the three parent participants. This study also highlighted the complexity of knowledge use and revealed the breadth of actions, tasks, reflection and demands of being a knowledge user as a parent that may not be detected in a larger study.
This research adds to the knowledge use patterns of parents of children with a chronic health condition. By acknowledging that knowledge use by parents is complex, service providers, researchers and KT professionals may become more aware of and consider multiple and individual factors in each family that might support parents as optimal end-users. The provisional model is a description of what knowledge use looks like among the end-users and tapped into the ways that parents were engaged in monitoring knowledge use in the context of parents of young children with CP. Graham and Tetroe state that 'the [knowledge-to-action] framework does not prescribe specifically what needs to be done at each phase in the process, nor populate each phase with theory that might direct action at each phase' [23] . More attention is needed on understanding how to monitor knowledge use more broadly in this population, to further support parents' tireless work and efforts to effectively parent and manage the chronic health conditions of their children.
